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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-5, 7, 11, 14, 17-33, and 35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Applicant's admitted prior art (APA) in view of Yamada et al 
(Yamada) USPAT 6,344,883. 

As to claim 1, APA discloses in Figure 1 and in the description of the related art, 
a multi-domain liquid crystal display device comprising: first and second substrates 
facing each other; a liquid crystal layer between said first and second substrates; a 
plurality of gate bus lines arranged in a first direction on said first substrate and a 
plurality of data bus lines arranged in a second direction on said first substrate to define 
a pixel region; a pixel electrode in said pixel region; and a common electrode on said 
second substrate. 

APA does not explicitly disclose a dielectric frame in a region other than a region 
where said pixel electrode is formed, a dielectric frame distorting electric field applied to 
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said liquid crystal layer, and an alignment layer on at least one substrate between said 
first and second substrates. 

Yamada discloses in Figures 10A-10D (col. 19, line 40 through col. 27, line 35) a 
dielectric frame, 36, (OMR83, col. 26, lines 45-62) in a region other than a region where 
said pixel (pixel region in 10C) electrode is formed, said dielectric frame distorting 
electric field applied to said liquid crystal layer (inherent to dielectric material, OMR83), 
and an alignment layer, 38a and 38b, on at least one substrate between said first and 
second substrates. 

Yamada is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to add a dielectric frame to the LCD of APA to 
avoid a rough display in gray scales (col. 13, lines 36-46). 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA with the 
Dielectric frame of Yamada. 

As to claim 2, APA discloses in Figure 1 a gate insulator over said whole first 
substrate (not shown); a passivation layer, 37, on said gate insulator over said whole 
first substrate; and a light shielding layer, 25, on said second substrate, and a color 
filter layer, 23, on said light shielding layer. 

APA does not explicitly disclose an over coat layer on said color filter layer. 

Yamada discloses (col. 32, lines 22-60) a color filter layer and an over coat layer, 
90a, on said color filter layer. 
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Yamada is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to add an over coat layer on said color filter layer 
to provide a color display with good control of LC alignment. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA with the 
over coat layer of Yamada. 

As to claim 3, Yamada discloses (col. 26, lines 45-62) a dielectric frame made 
from resist material OMR83 wherein said dielectric frame is therefore patterned. 

As to claim 4, Yamada discloses in Figures 12A and 12B (col. 25, lines 25-39) a 
dielectric frame that maintains uniformly gap between said first and second substrates 
by supporting the spacers, 65. 

As to claim 5, Yamada discloses (col. 26, lines 45-62) a dielectric frame made 
from resist material OMR83 wherein the dielectric constant of said dielectric frame is 
therefore different than that of said liquid crystal layer. 

As to claim 7, Yamada discloses (col. 26, lines 45-62) a dielectric frame including 
photosensitive materials (OMR83). 
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As to claims 11 and 14, Yamada discloses in Figures 10A-10D (col. 19, line 40 
through col. 27, line 35) the multi-domain liquid crystal display device according to claim 
1, wherein said pixel electrode (col. 20, lines 5-9) has an electric field inducing window, 
35, inside of itself. 

As to claim 17, Yamada discloses the use of polyimide-type materials for the 
homeotropic alignment layer (Applicant's passivation layer). 

As to claim 18, APA in view of Yamada does not explicitly disclose a passivation 
layer of a material selected from the group consisting of silicon nitride and silicon oxide. 
However, the use of these materials for a passivation layer is well known in the art of 
liquid crystals and is therefore and obvious expedient. 

As to claims 19 and 20, Yamada discloses the use of pixel and common 
electrodes made of ITO (col. 25, lines 25-32). 

As to claim 21, Yamada discloses in Figures 10A-10D (col. 19, line 40 through 
col. 27, line 35) the multi-domain liquid crystal display device according to claim 1, 
wherein said pixel region is divided into at least two portions (Figure 10D), liquid crystal 
molecules in said liquid crystal layer in each portion being driven differently from each 
other. 
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As to claim 22, Yamada discloses in Figure 10B and as prior art in Figure 30B a 
multi-domain liquid crystal display device wherein the alignment layer is divided into at 
least two portions, liquid crystal molecules in said liquid crystal layer in each portion 
being aligned differently from each other. 

As to claim 23, Yamada discloses as prior art (col. 2, lines 63-67) a multi-domain 
liquid crystal display device wherein at least one portion of said alignment layer is 
alignment-treated. 

As to claim 24, Yamada discloses as prior art (col. 2, lines 53-57) a multi-domain 
liquid crystal display device wherein all portions of said alignment layer are 
non-alignment-treated. 

As to claim 25, Yamada discloses as prior art the use of a liquid crystal layer 
including liquid crystal molecules having positive dielectric anisotropy (col. 2, lines 22- 
47). 

As to claim 26, Yamada discloses (col. 6, lines 56-64) the multi-domain liquid 
crystal display device according to claim 1, wherein said liquid crystal layer includes 
liquid crystal molecules having negative dielectric anisotropy. 
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As to claim 27, Yamada discloses (col. 17, lines 47-50) a negative uniaxial film 
on at least one substrate. 

As to claim 28, Yamada discloses (col. 17, lines 50-58) a negative biaxial film on 
at least one substrate. 

As to claim 29, Yamada discloses (col. 26, line 65 through col. 27, line 7) the use 
of a liquid crystal layer including chiral dopants. 

As to claim 30, APA discloses in Figure 1 and in the description of the related art, 
a multi-domain liquid crystal display device comprising: first and second substrates 
facing each other; a liquid crystal layer between said first and second substrates; a 
plurality of gate bus lines arranged in a first direction on said first substrate and a 
plurality of data bus lines arranged in a second direction on said first substrate to define 
a pixel region; a pixel electrode in said pixel region; and a common electrode on said 
second substrate. 

APA does not explicitly disclose a dielectric frame surrounding said pixel region, 
said dielectric frame distorting electric field applied to said liquid crystal layer; and an 
alignment layer on at least one substrate between said first and second substrates. 

Yamada discloses in Figures 10A-10D (col. 19, line 40 through col. 27, line 35) a 
dielectric frame, 36, (OMR83, col. 26, lines 45-62) surrounding said pixel region (Figure 
10C), said dielectric frame distorting electric field applied to said liquid crystal layer; and 
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an alignment layer, 38a and 38b, on at least one substrate between said first and 
second substrates. 

Yamada is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to add a dielectric frame to the LCD of APA to 
avoid a rough display in gray scales (col. 13, lines 36-46). 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA with the 
Dielectric frame of Yamada. 

As to claim 31 , APA discloses in Figure 1 a gate insulator over said whole first 
substrate (not shown); a passivation layer, 37, on said gate insulator over said whole 
first substrate; and a light shielding layer, 25, on said second substrate, and a color 
filter layer, 23, on said light shielding layer. 

APA does not explicitly disclose an over coat layer on said color filter layer. 

Yamada discloses (col. 32, lines 22-60) a color filter layer and an over coat layer, 
90a, on said color filter layer. 

Yamada is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to add an over coat layer on said color filter layer 
to provide a color display with good control of LC alignment. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA with the 
over coat layer of Yamada. 



Application/Control Number: 09/488,276 



Art Unit: 2871 



Page 9 



As to claim 32, Yamada discloses (col. 26, lines 45-62) a dielectric frame made 
from resist material OMR83 wherein said dielectric frame is therefore patterned. 

As to claim 33, Yamada discloses (col. 26, lines 45-62) a dielectric frame made 
from resist material OMR83 wherein the dielectric constant of said dielectric frame is 
therefore different than that of said liquid crystal layer. 

As to claim 35, Yamada discloses (col. 26, lines 45-62) a dielectric frame 
including photosensitive materials (OMR83). 

2. Claims 6, 8-10, 34, and 36-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's admitted prior art (APA) in view of Yamada, and further in 
view of Horie et al (Horie) USPAT 6,061,1 17. 

As to claim 6 and 34, APA in view of Yamada does not explicitly disclose the 
multi-domain liquid crystal display device according to claims 1 and 30 respectively, 
wherein said dielectric frame shields light leakage from a region other than said pixel 
region. 

Horie teaches (col. 7, lines 4-15) the use of a black dye in the dielectric frame to 
provide light shielding. 
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Horie is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to add a black dye to provide a light shielding property 
to the dielectric frames. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA in view of 
Yamada with the light shielding frames of Horie. 

As to claim 8 and 36, APA in view of Yamada does not explicitly disclose the 
multi-domain liquid crystal display device according to claims 1 and 30 respectively, 
wherein said dielectric frame includes a material selected from the group consisting of 
BCB (BenzoCycloButene) and photoacrylate. 

Horie teaches (col. 18, lines 5-32) the use of photocurable resins including acrylic 
acid and acrylates having a long-chain alkyl group with three or more carbon atoms or 
having a benzene ring. 

Horie is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to use photoacrylate to facilitate easy fabrication of 
the frame. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA in view of 
Yamada with the photoacrylate of Horie. 
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As to claims 9 and 37, APA in view of Yamada does not explicitly disclose the 
multi-domain liquid crystal display device according to claims 1 and 30 respectively, 
wherein said dielectric frame includes mixture of polyimide and carbon black. 

Horie teaches (col. 15, lines 38-50) the use of polyimide for the frame (convex 
portion) and Horie teaches the use of a black dye (col. 7, lines 4-15). 

Horie does not explicitly disclose the use of carbon black as the dye. However, 
the use of carbon black as a dye for light shields is well known in the art of liquid 
crystals. 

Horie is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to add a black dye of carbon black to provide a light 
shielding property to the dielectric frames. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA in view of 
Yamada with the carbon black dyed light shielding frames of Horie. 

As to claims 10 and 38, Yamada discloses the use of acrylic resin (acrylic 
negative resist, col. 35, lines 2-10) for the dielectric frame. Horie discloses the use of a 
black dye in the frame for light shielding (col. 7, lines 4-15). 

APA in view of Yamada does not explicitly disclose the use of carbon black as 
the dye. However, the use of carbon black as a dye for light shields is well known in the 
art of liquid crystals. 
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Horie is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to add a black dye of carbon black to provide a light 
shielding property to the dielectric frames. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the acrylic LCD frames of 
APA in view of Yamada with the carbon black dye of Horie. 

3. Claims 12, 13, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's admitted prior art (APA) in view of Yamada, as applied 
above, and further in view of Murai et al (Murai) USPAT 5,963,290. 

As to claims 12, 13, 15, and 16, APA in view of Yamada discloses the device as 
claimed except wherein said passivation layer has an electric field inducing window 
inside of itself, wherein said gate insulator has an electric field inducing window inside of 
itself, wherein said color filter layer has an electric field inducing window inside of itself, 
and/or, wherein said over coat layer has an electric field inducing window inside of itself. 

Murai teaches in Figure 2 that the use of an aperture (Applicant's field inducing 
window) is known in the art to be suitable for the intended purpose of causing the liquid 
crystal molecules to tilt in different directions thereby improving the viewing 
characteristics (col. 3, lines 1-33). 
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Marai is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to add a passivation layer with an electric field 
inducing window inside of itself, said gate insulator with an electric field inducing window 
inside of itself, said color filter layer with an electric field inducing window inside of itself, 
and/or, said over coat layer with an electric field inducing window inside of itself as a 
structure having art-recognized suitability for the intended purpose of causing the liquid 
crystal molecules to tilt in different directions thereby improving the viewing 
characteristics (MPEP 2144.07). 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of APA in view of 
Yamada with the passivation layer with an electric field inducing window inside of itself, 
said gate insulator with an electric field inducing window inside of itself, said color filter 
layer with an electric field inducing window inside of itself, and/or, said over coat layer 
with an electric field inducing window inside of itself of Yamada as a structure having 
art-recognized suitability for the intended purpose of causing the liquid crystal molecules 
to tilt in different directions thereby improving the viewing characteristics. 
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Response to Arguments 

4. Applicant's arguments filed 05 June 2002 have been fully considered but they are 
not persuasive. 

Applicant's ONLY arguments are as follows: 

(1) The disclosed photoresist layer, 36, in Yamada is not a dielectric frame. 

(2) Examiner takes Official Notice that a photoresist is a dielectric. 

(3) None of the cited references teach a dielectric frame distorting electric field 
applied to said liquid crystal layer. 

Examiner's responses to Applicant's ONLY arguments are as follows: 

(1) It is respectfully pointed out that the disclosed photoresist layer, 36, in 
Yamada is not an electrically conductive frame, so it is therefore a dielectric frame. 

(2) It is respectfully pointed out that photoresists are dielectric polymers. 
Photoresists were known to be dielectric polymers and were used for those properties 
long before the liquid crystal display was invented. It is appropriate to take Official 
Notice when such basic and inherent material properties of very commonly used 
materials is involved. However, to assure Applicant that the Official Notice is reliable, a 
paper by Ternent et al (Turnent) of Imperial College, London, England is cited. Ternent 
teaches in Para 2.2 that a photoresist is spun onto a substrate, patterned, and baked to 
form a dielectric. Furthermore, three pages from the 78 th edition of the CRC Handbook 
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of Chemistry and Physics is provided wherein page 13-12 lists dielectric constants for a 
list of polymers. 

(3) It is respectfully pointed out that Yamada teaches that the frame, 36, 
weakens the interaction of the liquid crystal molecules between the pixel regions (col. 
13, lines 49-52). Applicant's dielectric structures also reduce the thickness of the liquid 
crystal layer as is taught by the prior art. Also, it is inherent that a dielectric material, 
positioned as the frame, 36, will distort the electric field applied to said liquid crystal 
layer. Furthermore, Applicant explains in the enabling disclosure of the specification 
that dielectric materials, so positioned, will distort the electric field applied to said liquid 
crystal layer. This is not improper hind-sight, because it is mere confirmation of an 
inherent property of the claimed structure. The claimed distortion of the electric field is 
a performance recitation that would necessarily be achieved given the claimed structure 
due to the dielectric properties of the photoresist of Yamada. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy L Rude whose telephone number is (703) 305- 
0418. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H Kim can be reached on (703) 305-3492. The fax phone numbers 
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for the organization where this application or proceeding is assigned are (703) 872-9318 
for regular communications and (703) 872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
4900. 




Timothy L Rude 
Examiner 
Art Unit 2871 



TLR 

April 9, 2003 




